We have prepared various O-methacryloyl-N-acyl tyrosines (MAATY) to reveal the relationship between molecular structure near carboxylic acid and adhesive strength of MAATY-HEMA type adhesive resin to unetched dentin.
We have prepared various O-methacryloyl-N-acyl tyrosines (MAATY) to reveal the relationship between molecular structure near carboxylic acid and adhesive strength of MAATY-HEMA type adhesive resin to unetched dentin.
In this study, we attempted to change the steric hindrance effect without changing the HLB value, i.e., introducing an iso-acyl group instead of n-acyl group into MAATY. O-methacryloyl-N-ethylbutyryl tyrosine (MIHTY) showed significantly lower adhesive strength when compared with O-methacryloyl-N-hexanoyl tyrosine even though both MAATY have the same HLB value.
The possible explanation of the significantly different adhesive strength was that the 2-ethylbutyryl group in MIHTY was bulky, resulting in inhibition of the hydrogen bonding of the carboxylic group. The HLB value is independent of the steric effect of molecular structure, and thus the steric factor should be taken into consideration for the explanation of different adhesive strengths within the adhesive monomers having the same HLB value but different molecular structures. introduced methylene groups, to reach a maximum value when the number of carbons in the acyl group was six. The TBS value was reduced when the number was eight.
INTRODUCTION
Although it became apparent that the number of methylene groups in the acyl group was important, the role of the methyl group has not been clarified. Kawaguchi et al.4) reported that the hydrophile-lipophile balance (HLB) number5,6) is important to obtain higher bond strength.
Therefore, the effect of the methylene group on TBS value can be taken as a result of the HLB number. On the other hand, an increase of the number of methylene groups can be also taken as an increase of steric hindrance against the carboxylic group, which plays an important role in the bonding to dentin.
The role of the methylene group would be apparent by changing the steric hindrance effect without changing the HLB value, e.g., by introducing an iso-acyl group into MAATY. In other words, the steric effect of n-and iso-acyl groups is different even though their HLB value is the same.
In this study, therefore, three new MAATY with iso-acyl groups were prepared and the TBS value of MAATY-HEMA type restorative resin to unetched dentin was evaluated and compared with our previous results3). MATERIALS 
AND METHODS
Synthesis of MAATY 0-methacryloyl-N-butyryl tyrosine (MBTY), O-methacryloyl-N-valeryl tyrosine (MVTY), and O-methacryloyl-N-hexanoyl tyrosine (MHTY) with an n-acyl group were prepared according to the literature3). O-methacryloyl-N-isobutyryl tyrosine (MIBTY), O-methacryloyl-N-isovaleryl tyrosine (MIVTY), and O-methacryloyl-N-(2-ethylbutyryl) tyrosine (MIHTY) with an iso-acryl group were also prepared accordingly3). Each MAATY was re-crystalized three times from ethylacetate, filtered, and dried in vacuo at room temperature.
Their molecular structure and purity was determined using elementary analysis (MT-5, Yanako, Kyoto, Japan), thin-layer chromatography (Iatroscan TH-10 TLC/FID analyzer, Iatron Labortories, Inc., Tokyo, Japan), infrared spectroscopy (IR-810, Japan Spectroscopic Co., Ltd., Tokyo, Japan), and nuclear magnetic resonance spectroscopy (Varian VXR-500, Varian Instruments Ltd., CA, USA). 
RESULTS

AND DISCUSSION
Elemental analyses and 1H-NMR spectra of MAATY and their assignments are shown in Table 1 and Fig. 1 , respectively. These results indicated that the MAATY obtained were of high purity.
The TBS values of MAATY-hydroxyethyl methacrylate (HEMA) bonding systems to unetched human dentin (#600) are shown in Table 2 . The monomer feed of MAATY had an apparent influence on the TBS value. The optimal TBS value for each bonding system was observed when the system contained 15mol% MAATY, and this is consistent with our previous results3) except for the result of MIHTY that showed an optimal TBS value when the system contained 5mol% MIHTY. Fig. 2 summarizes the tensile bond strengths of MAATY (15mol%)-HEMA bonding systems as a function of carbon number in the N-acyl group and its configura- 
